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(57) Abstract 

The present invention pertains to techniques for producing concrete or concrete mixtures and essentially relates to a composite 
modifier for concrete that comprises the following members: from 51.9 to 94.12 wt % of a dispersed mineral component containing 
silicon dioxide, from 4.7 to 45.5 wt % of a chemical additive, the balance consisting of water. The component containing silicon 
dioxide consists of products from the dry gas purification of furnaces for melting crystalline silicon and/or ferrosihcon and/or 
ferrochromium silicon and/or fly ash and kaolin. The chemical additive consists of a plastifier containing a salt of a polycondensate of 
b-naphthalinsulfonic acid and formaldehyde and/or a mixture thereof with nitrylotrimethylphosphonic acid and/or with a complex salt 
of nitrylotrimethylphosphonic acid and/or with oxyethylidendiphosphonic acid and/or with a disodium salt of ethylendiamintetracetic 
acid and/or of a plastifier containing a salt of lignosulfonic acid. The method for preparing this composite modifier for concrete 
involves mixing the dispersed mineral component, the chemical additive and water, and subsequently drying and granulating the 
mixture thus obtained in an air-gas flow of products from the combustion of natural gas or gasses which are released by furnaces for 
melting silicon-containing alloys or for burning mineral coal and which contain solid particles in an amount not exceeding 2.5 g/nm . 
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KOMnJIEKCHbIM MOflMOMKATOP BETOHA 

h cnocoB Ero npuroTOBJiEHMfi. 
onMCAHME 

5 06liaCTb T6XHMKM 

Tpynna M3o6peTeHMM othocmtca k TexHonornn nonyMeHU* 6eTOHHbix 
cMecew w 6eTOHa, a nwieHHo: k cocTaBaM KOMnrieKCHbix MOflncpuKaTopoB 
6eTOHa u cnoco6aM hx npuroTOBneHMH. 

npefliuecTByiomMM ypoBeHb TexHMKM 

1 0 MaBecTeH KOMnneKCHbi* MOAM<pHKaTop 6eTOHa, BicrnoMaioiUMM 

MiiKpoKpeMHeaeM, cynepniiacTMCpHKaTop, HMTpnJiOTpnMeTMJicpoc(poHOByK) 
KMcnoTy n BOfly (RU, naieHT Ns2096389, icn. C 04 B 40/00, 1997 ). 

hau6onee 6nw3KMM K3aaBneHHOMy aBnaeTCfl KOMrmeKCHbiti 
MOAH(pnKaTop 6eTOHa, BKJUOHaiomwii coAepwamuii awokcua KpeMHi/w 

1 5 AncnepcHbiii MWHepanbHbiii KOMnoHeHT, Hanpuwiep, MHKpoKpeMHeseM 
(77,2-94,0 Mace. %), XMMMMecKyK) Ao6aBKy (4,7-15,7 Mace. %) b bhas 
nnacTucpMKaTopa wium ero CMecw c peryjiHTopoM TBepAeHun, 
BOSAyxoBOBneKaiomeM n npoTHBOMoposHO* Ao6aBK3MH n BOAy (ocTanbHoe) 
(RU, naieHT N22096372, «n. C 04 B 28/02, 1997). 

20 HeAOCTaTKOM stmx MOAwepwKaTopoB *Bn*eTC* mx HeBbicoKaa 

nnacTMCpuqupyiomafl cnoco6HOCTb w HeAOCTaTOHHaa npoMHOdb 
nonyHeHHbix c mx noMOinbio 6eTOHOB. 

l'.3BecTeH cnoco6 nonyHeHun KOMnneKCHoro MOAncpMKaTopa 6eTOHa, 
aaKmoHatomnMCfl b tom, HTO cMewwBaioT MHKpoKpeMHeseM (40-70 Macc.%), 

25 cyneprmacTHCpHKaTop (4,0-9,5 Mace. %), HUTpunoTpuMeTuncpoccpoHOByK) 
KwenoTy (0,01-0,4 Mace. %) m BOAy (ocTanbHoe) c nonyMeHneM cycneHann, 
KOTopyK) noABepraroT cyuJKe b B03AywHOM noTOKe ripn 160-300 C c 
AOBeAeHneM BnawHOc™ nonyMeHHoro npoAytcra a© 1-8 % (RU, naieHT 
N22096389, kti. C 04 B 40/00, 1997). 
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Han6onee 6nM3KMM b 3a«BJieHHOMy aBnaeTca cnoco6 npuroTOBneHun 
KowinneKCHoro MOAuepMKaTopa 6eTOHa, aaioiiOMaioLmifica b tom, mto 
cMeiunBaiOT coAep>KaLMMM ahokcma KpeMHMa flucnepcHbiw MMHepajibHbiti 
KOMnoHeHT, Hanpuiwep, MUKpoKpeMHeseM (25+70 Mace. %), c XHMUMecKO* 
5 fl o6aBKoti (2+10 Mace. %), BKnioMaiometi nnacTucpMKaTop w/nnn ero CMecb c 
perynmopoM TBepAeHua, BOSAyxoBOBJieKaiometi u npoTHBOMopo3HOti 
Ao6aBKaMn, m c boaom (ocTaiibHoe), 3aTeM cyiuaT w rpaHynnpyroT 
nonyMeHHyK) CMecb b ra30B03AyuiHOM noTOKe npn TeMnepaType 120-270 C 
npn pacxoAe noTOKa 3,0+15,0 m 3 /c (RU, nareHT Ns2096372, mi. C 04 B 
10 28/02,1997). 

HeAOdaTKOM cnoco6a aBJiaeTCfl 6onbiuaa AnnTenbHOCTb npouecca 
cyiUKM cycneH3nn c MOMema noAanw ee b cyiuuiibHbM arperaT ao 
nojiyMeHMfi roTOBoro npoAyKra. 

PacKpbiTMe M3o6peTeHMfl 

1 5 TexHMHecKMM pe3ynbTaTOM 3aaBJieHHO& rpynnbi n3o6peTeHnfi 

HBnaeTCfl noBbiweHiie nnacTM(pMmipyioiMeft cnoco6HOCTM KOMnneKCHoro 
MG-AUCpHKa-ropa 6eTOHa n noBbimeHne npoMHOCTH nojiyneHHbix c ero 
ncnojib30BaHneM 6eTOHOB, a TaioKe coKpameHHe AnnTenbHOCTM npouecca 
npuroTOBneHMfi MOAUcpMKaTopa. 

20 flaHHbiM TexHMHecKMM pesyjibTaT AOCTwraeTca TeM, mto KOMnneKCHbm 

MOAnqbMKaTop 6eTOHa, BKnroMaroiui™ coAep>KamnM amokcma KpeMHi/m . 
AMcnepcHbiCi MMHepajibHbiw KOMnoHeHT, XMMwnecKyK) Ao6aBKy m BOAy, b 
KanecTBe AncnepcHoro MMHepajibHoro KOMnoHeHTa coAepwi/iT npoAyKTbi 
ra300MMCTKM neMefi, BbinnaBJinjomwx KpeMHHficoAepwamue crmaBbi m/hjim 

25 OKuraiomux KaMeHHbiw yrorib, m/mjih ropHyio nopoAy, a b KanecTBe 
xwMMHecKOM Ao6aBKM oh coAep>KMT npoAyKTbi Ha ocHOBe cone* 
opraHMMecKnx kmcjiot, npn cneAyiomeM cooTHOweHMH KOMnoHeHTOB, 
Mace. %: 

coAep>Kau4MM ahokcma KpeMHua 
30 AMcnepcHbm MUHepanbHbiw KOMnoHeHT 51,9+94,1 
xuMMMecKaa AoSaBKa 4,7+45,5 
BOAa ocTaribHoe 
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Kpowie Toro, b KanecTBe npoflyiaoB ra300HncTKM nenew oh coAepwwT 
npoAyKTbi cyxofi ra300HMCTKn neMew, BbinnaBnaiOLJUMX KpucTarninHecKnti 
KpeMHMM m/mjim cpeppocwi 11141111 h/mjim cpeppocmiMKOxpoM, m/mjim 30Jiy- 
yHoca, a b KanecTBe ropHoft nopoflbi - KaonnH. 
5 Kpowie Toro, b KanecTBe npoflyicroB Ha ocHOBe coneii opraHimecKiix 

KucnoT oh coflep>KMT njiacTucpHKaTop Ha ocHOBe conn nonnKOHfleHcaTa p- 
HacpTannHcyribcpoKMcnoTbi h cpopManbflernAa m/hjih ero cwiecb c 

HMTpunOTpHMeTHJICpOCCpOHOBOil KUCHOTOM M/MJIM C KOMnneKCHOM COJTIbK) 
HMTpMnOTpMMeTMnCpOCCpOHOBOfi KMCJIOTbl H/HJIM C 
1 0 0KCM3TMJlMfleHflMCp0CCp0H0B0il KMCJIOTOM H/HJIM C flMHaTpneBOM COJlbK) 

3TMneHflnaMMHTeTpayKcycHOM KiicnoTbi n/nnn nnacTucpMKaTop Ha ocHOBe 
conn JWHOcynbCpoHOBOM KucnoTbi. 

TexHtmeciaifi pe3yribTaT flocTuraeTcn TaioKe Tewi, hto b cnocoSe 
npuroTOBJieHMH KOMnneKCHoro MOAMCpMKaTopa 6eTOHa, 3aKnK)MaK>meMCfl b 

1 5 TOM, HTO CMeUJUBatOT COflep>KaL14Mtl flUOKCHfl KpeMHUfJ flMCnepCHbIM 

MMHepanbHbM KOMnoHeHT c XMMMHecKOM flo6aBKOM m BOfloti, 3aTewi cyujaT II 
rpaHynnpyioT nofiyHeHHyro civiecb b ra30B03flyiuHOM noTOKe, b KanecTBe 
flucnepQHoro MMHeparibHoro KOMnoHem-a wcnonb3yK>T npoflyKTbi 
ra300HMCTKM neneM, BbinjiaBrmromiix KpeMHuficoAeparaiuHe cnnaBbi m/mjih 

20 OKwraioLnwx KaMeHHbiti yronb, m/mjim ropnyio nopofly, b KaMecTBe 
xi/iMnnecKOM flo6aBKM ncnojib3yK)T npoflyKTbi Ha ocHOBe conefi 
opraHMsecKnx kiicjiot, a b KanecTBe ra30B03flyiuHoro noTOKa ncnonb3yiOT 
npoAyKTbi cropaHMfi npupoAHoro ra3a v\lwm ra3bi, OTXoflflLMne ot neneii, 
BbinnaBJiflioiMux KpeMHuticoAepwaujHe cruiaBbi v\m oKuraioLunx KaMeHHbM 

25 yronb, u coAepwamne TBepAbie MacTMLibi b KonnnecTBe He 6onee 2,5 t/h.m 3 . 
KpoMe Toro, cwieiiiMBaHne KOMnoHeHTOB ocymecTBrmiOT b 
KoriMHecTBax, onpeAenneMbix 113 c/ieAyiomero cooTHOweHMfi KOMnoHeHTOB 
MOAUcpMKaTopa, nonyneHHoro nocne cyiuKM n rpaHynnpoBaHMfl , Mace. %: 
coAepwauniifi ahokcma KpeMHM* 

30 AncnepcHbiii MMHepanbHbiw KOMnoHeHT 51,9-5-94,1 
xnMi/mecKafl Ao6aBKa 4,7+45,5 
BOAa ocTanbHoe 
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Kpor/ie Toro, b KanecTBe npoflyKTOB ra300HMCTKH nenew ncnonb3yK)T 
npoflyiabi cyxofi ra300HMCTKH neneii, BbinnaBJiaiOLLiMx KpHCTannnnecKUM 
KpeMHMii m/mjim cpeppocmwL4MM m/mjim (peppocmiMKOxpoM, m/mjim 30Jiy- 
yHoca, a b KanecTBe ropHoti nopoflbi - Kao/inH. 
5 KpoMe Toro, b KanecTBe npoflyKTOB Ha ocHOBe conew opraHnnecKnx 

KucnoT ncnonb3yK)T nnacTHCpMKaTop Ha ocHOBe conn nonwKOHfleHcaTa p- 
HacpTannHcynbcpoKMCJiOTbi h cpopMa/ibflemfla n/mw ero cwiecb c 

HMTpHJlOTpHMeTHnCpOCCpOHOBOCi KMCJIOTOM H/HJIM C KOMnneKCHOM COJIbK) 
HMTpHJIOTpHMeTHJlCpOCCpOHOBOM KMCJlOTbl H/HJIM 
1 0 OKCH3THJ1HfleHflHCpOCCpOHOBOM KMCJIOTOM H/HJIM C flMHaTpMeBOM COJIbK) 

STuneHflnaMMHTeTpayKcycHOM KucnoTbi m/mjim nnacTHCpMKaTop Ha ocHOBe 

COJ1M JlMmOCyjlbCpOHOBOM KMCJlOTbl. 

npeflno>KeHHbiPi cnoco6 no3BOJiaeT coKpawb flrwTejibHOCTb 
npouecca cyiuKM cycneH3Hn h rpaHynnpoBaHMH. 3to .qocTMraeTcn 3a cneT 
1 5 flByx cpaKTOpoB: 

- Mcno/ib30BaHmR b KawecTBe MMHepaiibHoro KOMnoHeHTa kbk 
yjibTpaflncnepcHbix, Tax n rpy6oflncnepcHbix MaTepnanoB TexHoreHHoro 
nponcxo>KfleHMfl (nbmb ra300HMCTKH neneii, BbinnaBJinroinMX 
KpeMHMMCoflepwainae cnnaBbi, w 3ona-yHoca) h o6pa6oTaHHoti ropHofi 

20 nopoflbi (KaonnHa), b KanecTBe XMMUMecKOM ,qo6aBKM - KOMnneKca cojieti 
opraHnnecKnx kmcjiot, 

- Mcnonb30BaHH*i b KanecTBe ra30B03flywHoro noTOKa TonoMHbix 
ra30B (npoflyKTOB cropaHfm npupoflHoro ra3a) n OTxoflflinnx ot neneii ra30B, 
b KOTopbix coflep>KaTCfl TBepflbie nacrnLibi. 

25 nepBbiM cpaiaop no3BOJiaeT, He noBbnuaa bh3kocth cycne3nn, 

yBennHMTb ee KOHi4eHTpau,MK) 3a CMeT MeHee BOflonoTpe6Horo 
rpy6oflncnepcHoro KOMnoHeHTa unw xnMnnecKOM flo6aBKM, BTopofi - 
MHTeHCucpuqupyeT npoLiecc cyujKM u rpaHynnpoBaHMa 3a cweT npucyrcTBUfl 
b ra30o6pa3HOM TennoHOCMTene HarpeTbix nbiJieBMflHbix HacTMu,. 

30 TaK KaK MMHepanbHbifi KOMnoHeHT MOflncpMKaTopa coctomt M3 

yribTpaflncnepcHbix (pa3Mep MacTML4 wieHee 1 mkm) m rpy6oflncnepcHbix 
(pa3Mep wacTML4 10-200 mkm) MaTepwajiOB, to mo>kho o>KMflaTb ero 
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MeHbuuefi BOflonoTpe6HOCTM. ripn onpefleneHHOM cooTHOiiieHnw Me>Kfly 

MUHepaflbHblM KOMnOHeHTOM H XMMMHeCKOil fl06aBKOM 3TO flOJDKHO 

cnoco6cTBOBaTb noBbiweHMK) njiacTMCpwiAwpyjoiiieM cnoco6HOCTM 
MOAwepMKaTopa no cpaBHeHmo c npoTOTunoM, mo Bbipa3wcfl h b MeHbiueii 
5 BOflonoTpe6HOCTM 6eTOHHbix CMecew m b noBbiiueHHofi npoMHOCTM 6eTOHa, 

COOTBeTCTBeHHO. ripMCyTCTBUe B COCTaBe MOflUCpHKaTOpa COJ1M 

nonnKOHfleHcaTa p-HacpTanMHcynbcpoKMcnoTbi n cpopMa/ibflernfla, a Taioxe 
jinmocyjibcpOHaTa, npeAHa3HaMeHO fl/ia o6ecne«HeHMfl nnacTi/icpMKaLiMti 
ueMeHTHoii cudeMbi, a cpoccpopopraHnwecKiix coeflMHeHMfi m flMHaipneBOii 

1 0 cojim 3TmieHflnaMMHTeTpayKcycHOM KHcnoTbi - /yifl CTa6njiM3ai4Mn 
cycneH3MM M3 MMHepanbHoro KOMnoHeHTa Ha CTaAMM npwroTOBneHMH 
MOflncpMKaTopa, a TaioKe nna flnmejibHoro coxpaHeHHH kohcmctohlimh 
6eTOHHbix CMeceti Ha crap,m npuroTOBJieHun 6eTOHa. Yi<a3aHHbie acpcpeKTbi 
Ha LjeMeHTHbix CMdeMax 3HamiTenbH0 ycuriMBaioTCfl, TaK kbk b cociaBe 

1 5 MOflncpMKaTopa H3MeHeH 6anaHc Mexg^y MMHeparibHbiM v\ opraHMMecKMM 
KOMnoHeHTaMM b CTopoHy yBejiMHeHMfi nocneAHero. 

npeflnoMTMTe/ibHbie BapnaHTbi BbinojiHeHMa 

Cnoco6 npuroTOBJieHun KOMnneKCHoro MOflncpMKaTopa 6eTOHa 
ocymecTBJineTCfl b nocneflOBaTenbHocTH, KOTopaa M3Jio>KeHa Hiwe. 

20 B CMecnTenb 3arpy>KaK)TCfl BOfla, xnMnnecKne ,qo6aBKn, nbmeBHflHbie 

npoflyiabi ra3004MCTKii neMefi, b KOTopbix BbinnaBJiniOTCfl KpucTannnnecKUM 
KpeMHMii, cpeppocunuMMM, cpeppocwnnKoxpoM, 30Jia-yHOca, M 
o6orameHHbiM KaonwH, KOTopbie nepeMeuinBaioTCH flo nonyneHMfl TeKyneii 
m roMoreHHOM cycneH3MM. nonyneHHan cycneH3mi noflaeTca b cyujmibHbM 

25 arperaT, b kotopom noflBepraeTcn cyiuKe h rpaHynnpoBaHMK). B KanecTBe 
cyiumibHoro areHTa ncnonb3yK)Tca npoflyicrbi cropaHun b TonKax 
npupoflHoro ra3a - TonoHHbie ra3bi - mjim ra3bi, orxoflfniine ot nenefi, 
BbinnaBJi«K5U4nx cpeppocnnaBbi mjim OKMratomux KaivieHHbM yrorib. 
KoHueHTpaMMfl nbineBMflHbix TBepflbix Hacriiu, b ra3ax, OTXoflnmux ot neneM, 

30 BbinnaBJifliou4Lix cpeppocnnaBbi n OKwratoujHx KaMeHHbM yronb, HaxoflHTca b 
npeflenax 2,5 t/h.m 3 (KOHMeHTpaMwa b ra3ax npuBOflHTca c yneTOM 
HopwianbHOM TewinepaTypbi (20°C); eflMHuqa M3MepeHnn: t/h.m 3 ). 
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flrm npuroTOBJieHMA KOMnneKCHoro MOfliicpMKaTopa ncnonb30Banncb 
MaTepnaribi, xapaKTepucTMKH KOTopbix npHBOflflTca Hwwe: 

1. B KawecTBe MMHepajibHbix KOiwinoHeHTOB: 

- nbmeBMflHbie MaTepnanbi, cocTOflinwe H3 

5 yjibTpaflncnepcHbix (pa3wepoM MeHee 1 mkm) HacTim 

ccpepunecKOM cpopiwibi, flBJimomnecfl oTxo,qaMM 
npow3BOflCTBa KpeMHMMcoflep>KauL|Mx cnnaBOB - 
npoflyiaaMM cyxoti ra3004HCTKM nenew, b KOTopbix 
BbinnaBiififOTCfl KpucTanjinHecKUM KpeMHMM (Kp), 
10 cpeppocunnmiM (OC) h cpeppocmiHKOxpoM (OCX); 

- 3ona-yHoca TennoBbix aneiapocTaHUMM, cocToamafl m 
nacTMLi ccpepunecKoti cpopiwibi pa3MepoM 10-200 mkm, 

- KaonnH, JiBnflioiMMMCfl nepepa6oTaHHofi ropHoti nopofloti 
m npeflCTaBJiyiioiUMM co6om flucnepcHbiPi MaTepwan. 

1 5 O6114MM npn3HaKOM nepenncneHHbix MaTepnanoB HBJiaeTCfl 

npeo6naflaHwe b mx cocTaBe flMOKCMfla KpeMHun aMopcpHoPi MOflncpuKaL^wn 
(cM.Ta6n.1). 

2. B KanecTBe XMMMMecKnx flo6aBOK: 

- cynepn/iacTMCpuKaTop MapKH C-3 Ha ocHOBe HaTpneBoii 
20 conn npoflyicra KOHfleHcauwi p-HacpTannHcyjibcpOKMcnoTbi 

m cpopManbflernfla, 

- numocyjibcpoHaT TexHtmecKMfi (J1CT) Ha ocHOBe 
HaTpneBOM conn numocynbcpOHOBoii KucnoTbi, 

- HMTpunoTpuMeTuncpoccpoHOBafl KMcnoTa (HTO), 
25 N(CH 2 P0 3 H2)3, 

- OKCM3TMJll1fleHAM(pOCCpOHOBan KMCJIOTa (03fl0) 

CH 3 C(OH)(P0 3 H 2 )2; 

- flMHaTpneBa« conb STmieHflnaMMHTeTpaycycHoti 
Ki/icnoTbi (TpunoH B), CioHu^^Os^hbO; 

30 - KOMnneKCHan co/ib (AMOO), cocToainafl m CMecu 
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aMMOHMeBOM COJ1M HMTpnnOTpMMeTMncjDOCC|30HOBOM KMCJIOTbl (95%), 
N(CH 2 P03)3H 3 (NH4)3 H OKCMSTMJlMfleHflMCpOCCpOHOBOM KMCJIOTbl - OSflO 

(5%). 

M3 BbiiuenpMBefleHHbix MaTepnanoB b ckopocthom CMecnTene 
5 roTOBi/inn BOAHbie cycneH3un, KOTopwe noflaBann b cywmibHbiii arperaT. 
CooTHoiueHMJi wie>Kfly MMHepanbHbiMU KOMnoHeHTaMM cycneH3nn m 
xnMnnecKofi flo6aBKoti BapbupoBanwcb ot 51,9 : 45,5 flo 94,1:4,7. 

CycneH3MM pacnbijifljwcb c noMombio cpopcyHOK n noflBeprajwcb 

CyLLIKe BCTpeMHbIM ra30B03flyWHblM flOTOKOM, BbinOJIHfllOLll.WVI CpyHKLi.HK) 

1 0 cywmibHoro areHTa. Mcnonb30Bann ipn pa3H0BMflH0CTM cyuumibHoro 
areHTa: TonoMHbie ra3bi (TV) - npoflyKTbi cropaHM« b TonKax npupoflHoro 
ra3a, npu TeMnepaType 120-270°C m pacxofle noTOKa 2,5-8,0 M 3 /ceK; raabi, 
0TX0flfld4ne ot neneM, BbinnaBnarainiie KpeMHuPicoflepwaLnwe crmaBbi (Kl~), 
KOHueHTpaMneii nbineBMflHbix nacTnq 0,1-2,0 r/H. m 3 , TeMnepaTypofi 140- 

1 5 1 80°C npn pacxofle noTOKa 4,0-1 5,0 M 3 /ceK; ra3bi, OTxoflHmne ot nenefi 
TennoBbix aneiapocTaHMMM, b KOTopbix cxwraeTCfl KaMeHHbifi yronb (yr), 
KOHqeHTpauMePI MacTMu. 0,4-2,5 r/H. m 3 , TeMnepaiypoM 120-270°C npn 
pacxofle noTOKa 8,0-15,0 M 3 /ceK. 

CyujKa cycneH3MM ocymecTBJifuiacb b arperaTe eMKOcTbio 

20 35 M 3 C MHepTHbIM HOCMTeneM. ripOflOJDKMTeJIbHOCTb CyiUKM 

npeflonpeflejinnacb Heo6xoflMMOCTbio o6ecnemiTb Bna>KH0CTb roTOBoro 
npoflyiaa b npeflenax 5%. 06pa3Mbi MOflncpMKaTopa - npoTOTuna roTOBunn 
no tomv we cnoco6y, ucnojib3yyi b KanecTBe ivMHepaxibHoro KowinoHem-a 
MMKpoKpeMHe3eM, KOTopoMy cooTBeTCTByeT o6pa3eM Kp, b KanecTBe 

25 XMMimecKOM flo6aBKM - civiecb C-3 ia HTO, b KanecTBe cywtuibHoro areHTa - 
TonoMHbitf ra3 (IT). 

XapaiaepncTHKM o6pa3u,OB cycneH3MM MOflncpMKaTopa c 
napaivieTpaMM TexHonornn hx npnroTOB/ieHHfl, npuBefleHbi b Ta6ri.2, M3 
KOTopoPi cneflyeT, mto npefljiaraeMbifi cnoco6 no3BonaeT coKpawb Bpeivm 

30 cyiuKM no cpaBHeHMK) c npoTOTwioM Ha 27-52%. CoKpaiqeHne 

npOflOJDKMTenbHOCTH CyiilKM, K3K OTMeHeHO BblUJe, CB*3aHO C KOMnneKCHblM 

flewcTBueM p^fla cpaicropoB: Mcnonb30BaHneivi b KanecTBe cywmibHoro 
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areHTa coflepwamwx HarpeTbie nbmeBMflHbie HacTnqbi ra30B (oTxoflfluunx ot 
nenePi, BbinnaBnaioinMx cpeppocnnaBbi 14 OKuraraiynx KawieHHbiM yro/ib), 
ncnonb30BaHneM b KanecTBe MUHepanbHoro KOMnoHema 3onbi-yHOca, 
KaoiiMHa, nbmeBWflHbix otxoaob npoM3BOflCTBa KpeMHuPicoflepxraLUHx 
5 crmaBOB m kix civieceii, a TaioKe ncnojib30BaHneM b KanecTBe xnMnnecKnx 
flo6aBOK nnacTi/icpHKaTopoB b coneTaHMH c KOMruieKCOHaiviu (HTO, OGflO, 
AMOO, TpmiOH B). B Ta6nnLie 3 npiiBefleHbi cooTHOiueHwn KOMnoHeHTOB 
MOflncpMKaTopoB nocne cywKM. 

C Mcnonb30BaHneM nonyMeHHbix o6pa3MOB MOflwcpwraTopa (3a 

1 0 ncKJiKJHeHneM o6pa3LjoB N25 n Ns22, KOTopwe He peiuaiOT nocraBneHHyio 
3a,qaMy b Mac™ coKpameHMfl npoflonwiiTenbHOCTU cywKM) 6binn 
npuroTOBneHbi 6eTOHHbie CMecu. B KanecTBe Ba>Kyinero ncnonb30Banw 
nopuiaHflueMeHT M500 fl5, b KanecTBe 3anonHMTene£i - KBapLjeBbm necoK c 
M Kp =2,Q m rpaHHTHbiM u4e6eHb cpp.5-20 mm. flona necKa b cMecu 

1 5 3ano/iHMTe/ieM 

necoK / necoK + me6eHb cocTaBnana 0,37-0,40. r"IoflBii>KHocTb 
6©TOHHbix CMeceM c-ueHMBa/iacb no ocaflKe KOHyca (OK), a npoMHOCTb 
6eTOHa b B03pacTe 28 cyTOK HopMaxibHoro xpaHeHna - no pe3ynbTaiaM 
McnbuaHMM o6pa3MOB-Ky6oB 10x10x10 cm. XapaKTepMCTMKM nonyMeHHbix 

20 6eTOHOB, B 3aBMCMMOCTM OT COCTaBa MOflMCpHKaTOpOB H MX fl03HpOBOK, 

npnBe,qeHbi b Ta6n.4. M3 npefldaBneHHOM b new nHcpopMaunn cneflyeT, mto 
6eTOHHbie CMecu, npwroTOBneHHbie c ncnonb30BaHneM MOflncpMKaTopa, 
nonyMeHHoro no npeanaraeMOMy cnoco6y, omnMaioTcn noBbiiueHHofi Ha 28- 
33 % noflBM>KHocTbK) (cpaBHMM o6pa3uw N2N2I n 6, a TaioKe N2N22 n 8), a 
25 GeTOHbi - noBbiiueHHOM Ha 15-22% npoMHOCTbio npn aHanomMHbix 

npoTOTuny noflBMWHOCTM u cocTaBy 6eTOHHOM CMecu (cpaBHMM o6pa3L4bi 
N2N2I n 7, a TaioKe N2N22 h 9). 

npOMblUJJieHHaW npMMeHMMOCTb 



30 



npefl/io>KeHHbifi KOMnneKCHbiM MOflncpMKaTop, nonyHeHHbifi no 
npeAno>KeHHOMy cnoco6y, no3Bon*eT nonynaTb 6onee nnacTMHHbie 
6eTOHHbie CMecu m 6eTOHbi noBbiiueHHOM npoHHoc™. 
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A npeflJio>KeHHbiM cnoco6 npw-OTOBJieHMJi MOflncpMKaTopa no3BormeT 
nonynaTb npoflyicr BbicoKoro KanecTBa npn coKpameHHoti 
n poflo n>KMTen bH octm TexHonornwecKoro npoMecca. 
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Oopwiyna M3o6peTeHMfi 

1 . KowinneKCHbiM MOflMcfrMKaTop SeTOHa, BKnioMaioLJUMM coflepwamMM 

flMOKCMfl KpeMHI/lfl flMCnepCHblM MUHepaflbHblM KOMnOHeHT, XMMMMeCKyK) 

flo6aBKy h BOfly, OTrMMaKDiflMMca TeM, mto b KanecTBe flMcnepcHoro 
5 MMHepaxibHoro KowinoHeHTa oh coflep>KMT npoflyKTbi ra300HMCTKn nenew, 
BbinnaBnnioiUMX KpeMHMficoflepwaLMMe cnnaBbi m/mjim OKuraiomux 
KaMeHHbifi yroiib, m/mjim ropHyra nopofly, a b KanecTBe XMMMHecKOM flo6aBKM 
oh coflep>KMT npoAyicrbi Ha ocHOBe cojieti opraHnnecKnx kmcjiot, npn 
cneflyrameM cooTHOiueHMM KOMnoHeHTOB, Mace. %: 

1 0 COflepwaiflMM flMOKCMfl KpeMHMfl 

AMcnepcHbiM MMHepanbHbiM KOMnoHeHT 51,9-5-94,1 
XMMMHecKafl flo6aBKa 4,7-45,5 
BOfla ocTa/ibHoe 

2. KoMnneKCHbiM MOflMcjDMKaTop 6eTOHa no n.1, OTJiMHaioiflMMcfl TeM, 
15 mto b KanecTBe npoflyKTOB ra300MMCTKM neMefi oh coflep>KMT npoflyKTbi 

cyxoM ra300HMCTKM nenefi, BbinjiaBrmiomMx KpMCTanjiMHecKMM KpeMHMM 
m/mjim qbeppocMJiMUMM m/mjim qbeppocM/iMKOxpoM, m/mjim 30Jiy-ynoca, a b 
KanecTBe ropHOM nopoflbi - KaoriMH. 

3. KowinneKCHbiM MOflMqbMKaTop 6eTOHa no n.n.1,2, OTJiMMarauiMMCfl 
20 TeM, mto b KanecTBe npoflyKTOB Ha ocHOBe coneM opraHMMecKMX kmcjiot oh 

coflep>KMT nnacTMqbMKaTop Ha ocHOBe cojim no/iMKOHfleHcaTa p- 
HaqVranMHcynbqboKMCJiOTbi m qbopManbflerMfla m/mjim ero CMecb c 

HMTpMJlOTpMMeTMJiqbOCCtJOHOBOM KMCJIOTOM M/MJIM C KOMnJieKCHOM COJlbK) 
HMTpMJlOTpMMeTMJiqbOCqbOHOBOM KMCJIOTbl M/MJIM C 
25 OKCMSTMnMfleHflMqbOCqbOHOBOM KMCJIOTOM M/MJIM C flMH3TpMeB0M COflbK) 

3TMJieHflMaMMHTeTpayKcycHOM KMcnoTbi m/mjim nnacTMqbMKaTop Ha ocHOBe 
cojim JiMmocyjibqboHOBOM kmcjiotw. 

4. Cnoco6 npMroTOBJieHMfl KOMnjieKCHoro MOflM(|)MKaTopa SeTOHa, 

3aKJllOMaK)U4MMCa B TOM, MTO CMeUJMBaiOT COflep^aiflMM flMOKCMfl KpeMHMfl 

30 AMcnepcHbiM MMHepanbHbiM KOMnoHeHT c xmmmmockom flo6aBKOM m boaom, 
3aTeM cyiuaT m rpaHyjwpyroT nojiyMeHHyra CMecb b ra30B03flyiuHOM noTOKe, 
OTJiMMaramMMCfl TeM, mto b KaMecTBe flMcnepcHoro MMHepajibHoro 
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KowinoHeHTa ncnojib3yiOT npoflyKTbi ra300HMCTKn nenew, BbinnaBJi*ioLii>ix 
KpeMHMMcoflepwaiuMe cnnaBbi m/mjim c>KMraK)m,Mx KaMeHHbm yronb, m/mjim 
ropHyio nopofly, b KaMecTBe xnMnnecKofi flo6aBKM Mcnonb3yiOT npoflyKTbi Ha 
ocHOBe conefi opraHnnecKnx kmcjiot, a b KanecTBe ra30B03flyujHoro noTOKa 
5 Mcnonb3yK)T npoflyKTbi cropaHMa npupoflHoro ra3a m/mjim ra3bi, OTxoflflm.Me 
ot neMeti, BbinnaBrmjoiiinx KpeMHMMcoflepwamMe cnnaBbi mjim oKuraramwx 
KaMeHHbm yronb, m coflepwamMe TBepflbie nacTMUbi b KonnnecTBe He 6onee 
2,5 r/H.M 3 

5. Cnoco6 npuroTOB/ieHMfl KOMnneKCHoro MOflncpMKaTopa 6eTOHa no 
1 0 n.4, OTJiMHarauiMMCfl TeM, hto CMeiunBaHne KOMnoHeHTOB ocyuiecTBnaioT b 

KonnHecTBax, onpeflenneMbix M3 cneflyiomero cooTHOLueHna KOMnoHeHTOB 
MOflncpMKaTopa, nonyneHHoro nocne cyoiKu v\ rpaHynnpoBaHun , Mace. %: 

COflepwaiflMM flMOKCMfl KpeMHMfl 

flucnepcHbiM MMHeparibHbifi KOMnoHeHT 51,9*94,1 
1 5 XMMMHecKan flo6aBKa 4,7+45,5 
B °fl a - ocTa/ibHoe 

6. Cnoco6 npnroTOB/ieHnn KOMnneKCHoro MOflncpMKaTopa 6eT0Ha no 
n.n.4-5, OTnMHaiomMiicyi TeM, hto b KanecTBe npoflyiaoB ra300HMCTKM 
nenefi Mcnonb3yioT npoflyKTbi cyxofi ra300HMCTKM nenew, BbinnaBnaioiiijix 

20 KpucTaruiMHecKUM KpeMHMM n/nnn cpeppocuriMMMki m/mjim cpeppocunMKOxpoM, 
m/mjim 3ony-yHoca, a b KanecTBe ropHOM nopoflbi - Kao/inH. 

7. Cnoco6 npnroTOBJieHMfl KOMnneKCHoro MOflkicpuKaTopa 6eTOHa no 
n.n.4-6, OT/iMHaraiynMCfl TeM, hto b KanecTBe npoflyiaoB Ha ocHOBe conefi 
opraHMHecKnx kmcjiot Mcnonb3yioT nnacTucpMKaTop Ha ocHOBe conn 

25 no/iMKOHfleHcaTa MacpTanMHcynbcpoKMcnoTbi m (popManbflemfla n/mu era 

CMeCb C HMTpmiOTpMMeTMJKpOCCpOHOBOM KMCJIOTOM H/MHH C KOMnfieKCHOM 
COJlbK) HMTpunOTpHMeTHJlCpOCCpOHOBOM KMCJIOTbl M/mJIM C 
0KCM3TMJlMfleHflMCp0CCp0H0B0M KMCJIOTOM M/nnM C flMHaTpMeBOM COJlbK) 
3TMJieHflMaMMHTeTpayKCyCHOM KMCJIOTbl M/MJ1M nnaCTMCpMKaTOp Ha OCHOBe 
30 COJ1M JlMfHOCyjlbCpOHOBOM KMCJIOTbl. 
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